The present study was designed to find out the effect of different seed rates and nitrogen levels on wheat. 
INTRODUCTION
Wheat requirement in Pakistan are growing at an exorbitant rate. Wheat being the staple food of general populace plays a vital role in socio-economic system of Pakistan. During last 60 years every government has given top priority to increase wheat production. Wheat occupies 1 st position by covering about 68 % of the annual food crop area in the country. But the yield average is too low when compared to that of advanced countries of the world.
Among the several factors responsible for low yield in Pakistan, low plane popular, use of unbalanced rate of fertilizers and inappropriate seed rats are important and research on these limiting factors will surely lead to high yields. Optimum seed rate is most important for maximum yield of crop. If more seed rate is used, plant population will be more and there will be competition among plants for water, nutrients and sunlight resulting in low quality and low yield. If less seed rate is used yield will be less due to lesser number of plants unit area -1
. (Hamid et al., 2002.) Khan et al., (2002) concluded that maximum grain yield was obtained with the increase in seed rate while minimum grain yield was produced by low seed rate. Ram et al., (1988) reported that when wheat was sown 140 or 160 kg seed ha -1 gave average yields of 4.02 and 4.05 t ha -1 compared with 3.83 and 3.69 t ha -1 with sowing rates of 120 and 140 kg ha -1 , respectively. Islam et al., (2002) reported that percentage of effective tillers increased with highest sowing rate due to which grain yield also increased. Barriage et al., (1980) seeded wheat at the rate of 100, 125, 150, 175 and 200 kg ha -1 and observed that grain yield increased with the increase in the seed rate. Cheema et al., (2003) in an experiment compared different seedling rates and reported the highest grain yield with 100 kg seed ha -1 . Singh and Uttam (1994) reported that seeding rates of 100,125 and 150 kg seed ha -1 gave average grain yield. The number of kernels head -1 and weight kernal -1 showed slight decrease with increase in seed rate. Similarly nitrogen is very important for plant. It plays an important role in crop life. It is necessary for protein synthesis. In case of nitrogen deficiency, drying and firing of leaves occur, poor growth is achieved, grain poorly filled and yield is severely affected. Excess nitrogen, in particular, is also not good for wheat crop; it causes an early exhaustion of soil moisture, induces lodging, reduces resistance to leaf diseases, and delay maturity. Roy and Pradhan (1991) concluded that increasing N rate increased number of tillers plants -1 and ears number m -2 but number of grains ear -1 and 1000 grain weight were not changed. Late sowing and higher N rates reduced 1000 grain weight, high N rates increased lodging and diseases incidence but also increased protein yield, grain protein and dry gluten content (Mazurek and Kus, 1991) . Narang et al., (2000) found that grain yield increased with increasing in nitrogen application. Grain yield, spikes m -2 and lodging increased with increasing N rate. Shah (1997) investigated that split application of N fertilizer has been found effective in increasing crop yields compared with full application of N fertilizer. Grain and straw yield were increased with increase in nitrogen levels. (Sabir et al., 2002) .
Among the different nutrients nitrogen is the key input for achieving higher production. Wheat requires nitrogen throughout its growing period. Considering the above facts, the present study has been undertaken to fulfil the following objectives:
i. To find out the optimum seed rate for healthy growth and higher yield of wheat. ii. To determine the optimum dose of nitrogen for better growth and higher yield of wheat and iii. To determine the interaction, if any, between seed rate and nitrogen for maximum yield of wheat.
MATERIALS AND METHODS
The present study was designed to find out the effect of different seed rates and nitrogen levels on wheat variety Lakki-J03.
The following treatments included in this study were. The experiment was laid out in Split plot arrangement with 4 replications. The plot size of 4 x 1.8 m 2 (row x row diastance was 30 cm) was maintained. Wheat variety Lakki-J03 was sown on a well prepared seed bed in 2 nd week of Nov. in 2003. The fertilizer dose of phosphorus 90 kg ha -1 was used in the form of Single Super Phosphate and different nitrogen doses were applied in the form of Urea. All phosphorus fertilizer was used during sowing time. Different nitrogen doses were applied in two split doses i.e. 50 % N at sowing time and 50 % at tillering stage. Adequate plant protection measures were made during the crop growing period. Keeping in view the soil condition and physical appearance of crop, five numbers of irrigations were applied to all the plots uniformly so that the wheat. Hand weeding was done to keep the crop free of weeds. At maturity four rows of the plot were harvested and tied into small bundle for sun drying for about one week. The dried bundles were threshed for collection of grain yield. Prior to sowing, a composite soil sample from the experimental area upto 30 cm depth was collected and analyzed for physico-chemical characteristics given in Table I . 
Procedure for the Data Recording
The following procedures were adopted for recording the data on individual parameter of the crop. Number of tillers m -2 was recorded by counting the number of tillers m -2 in one meter length area of the three central rows in each subplot and their mean was then calculated. Spikes m -2 were counted in 1 meter row length at three different places in each sub plot and were converted into spikes m -2 . For calculating number of grain spike -1 , five spikes treatment -1 were randomly selected in each sub plot and then their grains were counted and divided by 5 to get the average grains spike -1 . For 1000-grain weight, two samples of thousand grains were counted from threshed clean lot of each treatment, their weight was taken and average calculated. Four central rows were harvested, it was air dried and weighed to record biological yield which was calculated per hectare basis. Four rows were harvested for grain yield and threshed. After threshing the grains were cleaned, dried and weight to record the grain yield.
Economic Analysis
The profound analysis is termed as marginal rate of return (MRR), which were calculated that each incremental increase in cost was obtain a given increase in net benefit. For example, MRR = 95%, which indicate that for every Rs.1.00 invested, one can expect to recover the Rs.1.00 and obtain an additional Rs.0.95. (With the increase in total cost, there is increase in net income. but when the total cost exceeds the net income or with the increase in total cost, there is decrease in net income, and then it is called dominated treatments).
Statistical Analysis
Statistical analysis of the two years data was done at 1 % level of probability using Duncan's Multiple Range Test (DMRT) to test the difference between the individual means. (Steel and Torrie, 1984) 
RESULTS AND DISCUSSION

Tillers m -2
Data presented in Table II indicated that seed rate had significant (P < 0.01) effect on tillers m-2 . It is evident from the data that maximum (334.85) tillers m -2 were noted when plots were seeded with 120 kg ha -1 (S 4 ), while minimum tillers m -2 (280.50) were recorded when 60 kg ha -1 seed rate was used (S 1 ). The tillering potential was much higher at higher seed rate, when compared to lower seed rate. It might be due to that the number of tillers m -2 decreased with increase in seeding rate, because, by increasing seed rate per unit area, the inter plant competition for space, nutrient, moisture and sun light increases which results in lower tillers m -2
. Similar results were also reported by Chatha et al., (1986) and Ibrar (1999) , who found maximum tillering at 120 kg ha -1 seed rates then at lower seed rates. The data further showed that different nitrogen levels had significantly (P < 0.01) affected tillers m -2 . It is clear from the data that during 2003-04, maximum (348.00) tillers m -2 were noted when 120 kg N ha -1 was used (N 3 ), followed by N 4 (140 kg N ha -1 ) which was statistically similar to N 3 , while minimum (235.30) tillers m -2 were recorded with no nitrogen fertilizer (N 0 ). This might be due to increased nitrogen rate, therefore, led to greater stimulation of vegetative growth. All fertilizer levels significantly affected vegetative and reproductive growth of the plant depending upon the availability of needed nutrition which leads to proportional increase in tillers m -2
. These results are also in conformity with Ayoub et al., (1994) , who reported that 120 kg N ha -1 gave significantly the highest tillers m -2 .
The data also indicated that interaction between seed rate and nitrogen levels was significantly (P < 0.01) affected. Data showed that maximum (380.75) tillers m -2 were noted when 120 kg ha -1 seed rate and 120 kg N ha -1 was used (S 4 N 3 ), while less (207.00) tillers m -2 were noted from plots in which seed rate was used 60 kg ha -1 in control plots (S 1 N 0 ).
Spikes m -2
Analysis of the data presented in Table III indicated that spikes m -2 were significantly (P < 0.01) affected by different seed rate Maximum (326.00) spikes m -2 were noted for plots seeded with 120 kg ha -1 (S 4 ), while minimum (254.10) spikes m -2 were recorded from plots seeded with 60 kg ha -1 (S 1 ). These results are in conformity with the findings of Marwat et al., (1989) . Data further revealed that spikes m -2 were significantly (P < 0.01) affected by different nitrogen levels. It is clear from the data that maximum (332.95) spikes m -2 were noted for plots treated with 120 kg N ha -1 (N 3 ), followed by plots in which 140 kg N ha -1 (N 4 ) was applied which was statistically similar to N 3 (329.70 spikes m -2 ), while minimum (205.45) spikes m -2 were recorded from control plots (N 0 ). Similar results were also reported by Hussain et al., (1984) who reported that number of fertile shoots m -2 increased with increasing N rate.
The data also indicated that interaction between seed rate and nitrogen levels was significantly (P < 0.01) affected. Data showed that maximum (372.25) spikes m -2 were noted when 120 kg ha -1 seed rate and 120 kg N ha -1 was used (S 4 N 3 ), which was statistically similar to S 4 N 4 , while less (166.00) spikes m -2 were noted from plots in which seed rate was used 60 kg ha -1 in control plots (S 1 N 0 ).
Grains Spike -1
The potential of wheat spike is determined by the grains spike -1 which is an important yield component of grain yield. The data on grains spike -1 of wheat is influenced by different seed rate. Data presented in table IV indicated that seed rate had significant (P < 0.01) effect on number of grains spike -1 . It is evident from the data that maximum (60.80) grains spike -1 were noted when plots were seeded with 120 kg ha -1 (S 4 ), while minimum (51.25) number of grains spike -1 were recorded when 60 kg ha -1 seed rate was used (S 1 ). Similar results were also reported by Marwat et al., (1989) , who reported that higher seed rates produced significant decrease in the number of grains spike -1 . The increase in number of grains spike -1 with decrease in seed rate might be due to the plant nutrients present in the soil were enough for the vegetative growth and grain formation when there were less number of plants per unit area. They were less competitive for all essential elements as compared to the greater number of plants per unit area.
The data further showed that different nitrogen levels had significantly (P < 0.01) affected grains spike -1 . It is clear from the data that maximum (63.90) number of grains spike -1 were noted when 120 kg N ha -1 was used (N 3 ), while minimum (49.45) number of grains spike -1 were recorded with no nitrogen fertilizer (N 0 ). These results are in agreement with Ibrar. (1999) , who reported that grains spike -1 increased at 120 kg N ha -1
. These results are in agreement with Geleto et al., (1995) , who reported that grains spike -1 increased at 120 kg N ha -1 .
The data also indicated that interaction between seed rate and nitrogen levels was significantly (P < 0.01) affected. Data showed that maximum (68.25) number of grains spike -1 were noted when 120 kg ha -1 seed rate and 120 kg N ha -1 was used (S 4 N 3 ), while less (44.75) grains spike -1 were noted from plots in which seed rate was used 60 kg ha 
1000-grains weight (g):
The potential of wheat spike is determined by the number of grains spike -1 which is an important yield component of grain yield. Data presented in table V indicated that seed rate had significant (P < 0.01) effect on 1000-grains weight. It is evident from the data that maximum 1000-grains weight (41.91 g) were noted when plots were seeded with 120 kg ha -1 (S 4 ), while minimum 1000-grains weight (38.30 g) were recorded when 60 kg ha -1 seed rate was used (S 1 ). These results are in conformity with Marwat et al., (1989) , who also reported that 1000 grain weight decreased with increasing in seeding densities. The reduced grain weight with higher seed rate might be due to greater competition among plants in plots seeded at the highest rate as compared to plants in plots where less seed rate was used.
The data further showed that different nitrogen levels had significantly (P < 0.01) affected tillers m -2 . It is clear from the data that heaviest (42.19 g) 1000-grains weight was noted when 120 kg N ha -1 was used (N 3 ), while lighter (37.38 g) 1000-grains weight was recorded with no nitrogen fertilizer (N 0 ). These results are in agreement with those of Memon et al., (1989) .
The variations in 1000 grain weight is mainly due to variations in spikes m -2 , as spikes population increases, then the inter and intra plant competition increases therefore higher doses of nitrogen leads to higher vegetative growth but decreases the grain weight.
The data also indicated that interaction between seed rate and nitrogen levels was significantly (P < 0.01) affected. Data showed that maximum (44.20 g) 1000-grains weight was noted when 120 kg ha -1 seed rate and 120 kg N ha -1 was used (S 4 N 3 ), while minimum (35.35 g) 1000-grains weight was noted from plots in which seed rate was used 60 kg ha -1 in control plots (S 1 N 0 ). Similar trend was observed in 2004-05. These results are in conformity with Marwat et al., (1989) ,
Analysis of the data presented in Table VI indicated that grain yield was significantly (P < 0.01) affected by different seed rate. It is evident from the data that maximum (3957.64 kg ha -1 ) grain yield was noted for plots seeded with 120 kg ha -1 (S 4 ), while minimum (2784.03 kg ha -1 ) grain yield was recorded from plots seeded with 60 kg ha -1 (S 1 ). Similar trend was observed in 2004-05. These results are in agreement with Chatta et al., (1986) , Ibrar (1999) , Hameed et al., (2003) and Ijaz et al., (2003) , who reported that grain yield increased as seed rate increased and the highest grain yield was noted in plots seeded at the rate of 120 kg ha -1 . Data further revealed that grain yield was significantly (P < 0.01) affected by different nitrogen levels. It is clear from the data that maximum (4145.14 kg ha -1 ) grain yield was noted for plots treated with 120 kg N ha -1 (N 3 ), while minimum (2479.17) grain yield was recorded from control plots (N 0 ). This might be due to adequate supply of nutrients during grain filling duration. Similar results were reported by Khan et al., (2000) , who stated that N at 120 kg ha -1 resulted in higher yield and yield components than at 80 and 100 kg N ha
The data also indicated that interaction between seed rate and nitrogen levels was significantly (P < 0.01) affected Data showed that maximum (372.25) spikes m -2 were noted when 120 kg ha -1 seed rate and 120 kg N ha -1 was used (S 4 N 3 ), which was statistically similar to S 4 N 4 , while less (166.00) spikes m -2 were noted from plots in which seed rate was used 60 kg ha -1 in control plots (S 1 N 0 ). These results are in agreement with the findings of Farooq et al., (1989) and Hussain et al., (1984) .
Biological Yield (kg ha -1 )
Biological yield is an important factor because farmers are also interested in straw in addition to grain. It can be inferred from the data showed in table VII indicated that biological yield was significantly (P < 0.01) affected by various seed rate. It is evident from the data that maximum (10172.40 kg ha -1 ) biological yield was noted when plots were seeded with 120 kg ha -1 (S 4 ), followed by plots seeded with 80 and 140 kg ha -1 (10006.15 and 10094.05 kg ha -1 ), which were statistically similar to S 4 , while minimum biological yield (8738.45 kg ha -1 ) was recorded when 60 kg ha -1 seed rate was used (S 1 ). These results are in agreement with Marwat et al., (1989) , Ghaffar and Shahidullah (1987) stated that the increase in biological yield with higher seed rate might be due to more number of plants per unit area, though with reduced tillers. As biological yield is a product of number of tillers m -2 and tillers weight including spike weight and grain weight, so the differences in biological yield could be variation in tillers m -2 and tiller weight. Both of these have been differentially affected by the soil and environmental conditions. The data further showed that different nitrogen levels had significantly (P < 0.01) affected biological yield. It is clear from the data that maximum (10579.75 kg ha -1 ) biological yield were noted when 120 kg N ha -1 was used (N 3 ), while minimum biological yield (7615.90 kg ha -1 ) were recorded from control plots (N 0 ). The increase in biological yield with increase in nitrogen levels may be due to the effect of nitrogen on vegetative growth of wheat as well as increase in tillers number with higher rates of nitrogen. These results are in conformity with Geleto et al., (1995) , who stated that biological yield and most grain yield components increased with 120 kg N ha -1 .
The increase in biological yield with increase in nitrogen levels may be due to the effect of nitrogen on vegetative growth of wheat as well as increase in tillers number with higher rates of nitrogen. These results are in conformity with Geleto et al., (1995) , who stated that biological yield and most grain yield components increased with 120 kg N ha -1 .
The data also indicated that interaction between seed rate and nitrogen levels was significantly (P < 0.01) affected. Data showed that maximum (11270.00 kg ha -1 ) biological yield were noted when 120 kg ha -1 seed rate and 120 kg N ha -1 was used (S 4 N 3 ), while minimum biological yield (6741.25 kg ha -1 ) were noted from plots in which seed rate was used 60 kg ha -1 in control plots (S 1 N 0 ).
Economic Analysis
Data presented in Table VIII indicate the economic analysis of wheat as affected by various seed rates and different N levels. It is clear from the data that when plots were seeded with 120 kg ha -1 produced maximum (Rs. 50225.00) net income, while plots in which seed rate was used @ 60 kg ha -1 noted minimum (Rs. 34120.00) net profit. When the nitrogen trials were studied, it was noted that plots fertilized with 120 kg N ha -1 , recorded highest net profit (Rs. 52831.00). Lowest net income was noted from control plots (Rs. 28556.00). In case of interaction between seed rate and nitrogen levels, maximum (Rs. 60179.00) net profit was noted in the combination of 120 kg ha -1 seed rate and 120 kg N ha -1
, while minimum (Rs. 23593.00) was noted from plots seeded with 120 kg ha -1 and no nitrogen fertilizer was applied.
The data also revealed that BCR (benefit cost ratio) was higher when seed rate was applied @ 120 kg ha -1 gave (4.28) BCR, while when plots were seeded with 60 kg ha -1 noted minimum (3.34) BCR. In nitrogen fertilizer treatment, maximum (4.46) BCR was obtained when plots were fertilized with 120 kg N ha -1 . Minimum (2.97) BCR was recorded from the control plots. When the interaction studied, it was observed that when plots seeded with 120 kg ha -1 and fertilized with 120 kg N ha -1 produced maximum (4.88) BCR, while minimum (2.68) BCR was noted when plots were seeded with 60 kg ha -1 in control plots.
Highest (428.27) marginal rate of return was noted from plots seeded with 120 kg ha -1 , while lowest (334.02) marginal rate of return was obtained from those pots in which seed rate was used @ 60 kg ha -1 . In case of nitrogen trials, maximum (4.46) marginal rate of return was recorded from the plots in which 120 kg N ha -1 was applied. Minimum (2.97) marginal rate of return was noted control plots. The data further revealed that interaction showed a significant variation among seed rate and nitrogen treatments. Maximum (488.25) marginal rate of return was noted from the combination of 120 kg N ha -1 and 120 kg ha -1 seed rate, while minimum (268.04) marginal rate of return was noted from the control plots seeded with 60 kg ha -1 . 
